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umm i ] 

Au ie s o i mfc^mm u u ?fm $ m 1 igm^ * * v - x & o? k 
mim 2 j 

flu is s o i g& $ n tz m 1 **m ^^-r a v - * uti&jf s. ^ k 

flu i a*- -v * ^ gp± tc $ n tz y - h #&it m tim*.. 
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t ir&m Mm 1 1 fci± 2 tc=e^<75i{£s^«o 
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[ft 7 ] 

frier- MfelWfi, n >^MfbflIS/c(iv'; n>a^M^^-tf^^^# 
t -f &ff 1 7^jM 7 cov^-rtL^cfefc(7)^#^go 
[»*^ 9 ] 

[it *5 1 0 ] 

<7)mmmz^tj-z t zwfflct-r&mMm 1 7 m>rtv7H;iem<^*#£gg 

o 

[w 11] 

5:#«±^feit m t ^.^b h b v >; ^ >n«/i $ *ir & & s o 1 « t . 
hu ie s o 1 «r*i tcffM £ fitz^m tfw- i & & *t t , 
Huie^ifTO^Hi^L^ s o 1 mfcwmmmzm 1 #mM*^-t-^ v-Mt 
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mzr- h&mm*. mz^v^^u^zftmznfz&mmtmu&mmx *) 

[If ^ 1 2 ] 

i , 2 £ fe« 1 1 <D\,^n^znzm.<n¥mi£mw*mmzm2ti, 

[0 0 0 1 ] 
[0 0 0 2] 

3lJ&£ftT§£o S4<Ov V ^ >^^-<7)±^(iCM0S (Complementary Metal Oxid 
e Semiconductor Field Effect Transistor) ~Q$> *9 , -*r<7)-f--V ^;1"JSt& j 0. ljum£- 

& si p d p ^-r -c n tarn $ n * u m o t v ^ 0 

[0 0 0 3] 
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'M ZT-^^^mZi) oCMOST , V - X J£ffeJi <b > i£ffcjf riSfio* < tz 

f»f7>y^nii, **iftJStilxl0l8 (cm-3) C5t LTv»4 0 L^L4 
[0 0 0 4] 

*3&*Of&»*$ttJ*v>S0I (Silicon On Insulator) g&K_t KffcJRI- & d t 

mm±bzzimki' *) ^ >m mtb&A-mitm, Buried oxide, boxjd 

V n ^JfrifiNMi (S0I«) fctfcttfcflHi* Lfc3fcfc©*-e&&o SOia&RKfl;*! 
^tLfc^T-^soi^tuf-^c fci:u 3 >^«tc^$tL^^T 

Sr^^l/^^fclf^ifcTM^SrlZgU-r&o S0IHTfi> BOXH^lt h fix 

tztb^ ^-^^^^fm^tix^^^m^^a^ v-**£twfc kw 

[0 0 0 5] 
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h^mm^mmit^^mtz^ i><Dx*$>%> 0 -t-en, Mgit Homy** 

[0 0 0 6] 

L^Lftri ? <b, h*fel«<7)M/¥^2nm£^£ «fc n £SS$OBJtffcBI&fflv>-& 
JCT^WlJt «t 0 5£ < ft £ £ Hift; ft r> , -t-ctc u - * mW^mSh l/^^t" & 

[0 0 0 7] 

*k tztx.n, zsv^ymmim, isv^ymm, ai 2 o 3 ^, Hfo 2 m> -^zro 2 
mftt\ s^ii, m^ofiioit^to R^«$y-n»tin*fflv^ 

ItB^lftflg)?. Equivalent oxide thickness. EOTt B§£ *i£ C t if%r^) t ox 
f±, t ox = tphys • ehigh-k/esi02"?-^£^*i*rt:*^ -^y'J3>y-hi 
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^£MjZ£-££c^/6 ? -c££ 0 z.<Dtz#>, mmmmv- hm^m^xwit^y- 
[0 0 0 8] 

[tfifcfcitt 1 1 

#^2002-313951-^-^ 
1 1 

D. Hisamoto, r20017M • 4- • T- • J- A • t7 — iJ)V'jT^ yx 
^1- ^>?-ty3 -^MIEEE Electron Devices Meeting. 2001 IEDM Techn 
ical Digest. International) J, 2001^, p . 19. 3. 1 -19. 3. 4 
[#M#ftJCS£2] 

R. Chau, r2000T^ • 4 - • 7*- • • f^-^iW^yxX h 
•-f>?-t->3t^ (IEEE Electron Devices Meeting. 2000. IEDM Technic 
al Digest. International) J, 2000^ p. 45 
[^#^13] 

P. P. Gelsinger, \ ^yx^ f • iff • T?~ij)V ■ ^-/i-X 
T 4 • 3- 7s • • v— • v— (Sol id-State Circuits Conference, 2001. D 
igest of Technical Papers. ISSCC. 2001 IEEE International )J, 2001^, 
p. 22 -25 

D. A. Buchanan et al.. r2000T-f • >f - • 7*— • xA • -7-7 — ij )V 
■^yx^ h "f>^-ty3t^( IEEE Electron Devices Meeting, IEDM 
Technical Digest. International )J, 2000^, p. 223 

[»ti5] 

K. Torii et al., r2001^ 7 X 7- >-Tv K • T-fXh??? - ir~f- 
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O^-fyat^- 7 7 s - * y • ¥- h • * > • 4*- h -T > X lx - 

? (2001. Extended Abstracts of International Workshop on Gate Insulator 
(IWGI) ) _U 2001¥. p. 230 

K. Torii et al.> [/-fyx^F - 1fX "T 9 — 1j - ^-/n°-X 
t> • VL S I x^yn v— ( Digest of Technical Papers. Symposium on V 
LSI Technology) J, 20023^ p. 188-189 

mmtxm. i \ 

K. Rim, et al.. [FJ V f x X h • * ~7 • -f 9 — iJ • ^wC-X 

t> • VLS I -r^y Dy — ( Digest of Technical Papers. Symposium on V 
LSI Technology) J, 2002^, session 2-1 

y 9 — i- v 3 -fib ■ T 9 9 n y - • n — Y-??-? • i * — • -t < 
n ? (International Technology Roadmap for Semiconductor (ITRS))_U 

Sematech , 2001^ o 
[0 0 0 9] 

ifkwtmikLXi t-t&vm] 

3tlK4 Kii, MfiftR^: LTAl 2 0 3 )il£ffl^£Jt^<7>#ifr)^\ ft;*rC&100 

m& i± , ifcSL'* t & £ @ sm»^ * * frfr h mti tz m iz l r v > & *k & & 
o Sot, ^^>;r(i, i^f ciiffi^ts ; t *-v'jT<7)« 

[0 0 10] 
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<ipj±l^v/^ (iii) m-m.m&ft&frb'? 7 v b'<> vmm^mtL 
®mmzmmnmzw.m-tz>tztb, -&mzr>-m>*mtz-&z>tz#>\,zk*, &m 

tmm^n&i&x.&tzx>Ki&* mmmmr- hmmmzm^tzm&v&mmzzL 

~^-^-)^ii-y^z^^hW^XXhho 
[0011] 

*£»JJt * |6J± $ tb iz ti, Sfc&JKIftT^jg H UoT^i H^«#<7)» * 

l&J&.Lt:&<DT fiS (400°C/i^500 o C) , *$CEE, mmWm^ 
XftnKt>t)lZ^ (700°C^1000°C) , «£E, m^H^^T^f 9 - X 

, #»J££200 cm 2 /VsSSt-e|p]Ji^-»i:^)^^ ? f£m$ttTV^ 0 itU±, ®^ 
IfOi £ ft <b -rm^X %tztztbt%z.htih 0 
[0 0 12] 

Lrt>U -co^&^ffi^T^ &WZtitz&Mmz, titUkVUffikis 'J n >^ 

ofemmz t x&w^ztz&<Dm7£M%jjmifti£L%^o 

[0 0 13] 

ttz, &W}Bt£lPl±.Z*t2>tz*!><D%\l<Djj&;tLX, 1 fct±, A1 2 0 3 ^ 
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t LT2.0nm<7>J¥££ffMU *tf>±«5K2. 0nmfgJt<7>Al 2 03!lil£ff*J& Lfc*#8b 
f > y'X * (Metal Insulator Semiconductor Field Effect Transistor, M 
ISFET^B&)0^ftljS(±, J?£2.0nmO-gMfcv'; 3>y- Mfelf Jgfc^Tt £MISFE 

- / -9- >i/ ij - r jS v * |g n & & J: -9 K , ^ * £ |Sfti" & fl^HHT * £ o 
[0 0 14] 

U 3>±K*St*J£r- h#felim^f^i-^¥-e, #»Jt£ft*300cm2/Vsff« 

t:it^Ltv^^i/> 0 iki^J^pgffiti, Sallow Trench Isolat iontc iot 
tf * * v -V /HSftU «t o TSiGe^i Z&l&lr&tStlZ, K&RSt& j & C & jg£ 

[0 0 15] 

iot, titx.iL imftJcm&K «fc & t , 1v'J3 > Wf (i, 2007 
[0 0 16] 



fcbtiE# 2003-3090599 



mm. 2003-032529 



^-v: 10/ 



HctoT, SKW^r- hi»i»il*fflv>fc|KjfflCII0SOEOT*»KikLoo, 

$ & -e § %> *m&mw.& «t jfi^te * tit*-*- & * k $> %> 0 # 
ii tcftd^-r & cmos * mmm $ * ##^e *j <t cr-e- osnt^a & 

& •?> o 

[0 0 17] 

[ its * ft ft -t 4 #> <d 

?mi£<7Vh£<, fc*3tf*o, SHUto^iv^MCMOS^M^i-^o 
CM0Sft^o#gfc , |£CM0SS^ 4- Sflttftg! K £ r E&fP $ £ t iz $> *) , S$S 

z zKj&f&zti zfzik, y- hmmm$>itzftft-f&mfcmffiiz£2>&W)m<7)i&T 

[0 0 18] 

mt, m^v^^mzm&Lxftft-r&v-xiiLWtmRvtvuj y^wcm^mm 
mzm—K-rzm-c. cuosm^frwm&zfflmLx^zt^nwwLZG-r&o 

mj- ZOFFVm Iz-f&tztbKli, T-v^frB* iz^ifrf Z> Z>?z*b 
t5 s ** 0 :wJ;^:, PN3g£-<7)??£L&v>CM0S(i, arSMfcSlfc-*-* £ T\ V- 

¥«-=e- vsmmi-tn&^titz-rho 

[0 0 19] 
[0 0 2 0] 
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zmm*- Vbty& 0 ^fi^e- KT-ii^Y*;H$o3tfKfflfc4rir 'j TOffite**— 
[0 0 2 1 ] 

mw&'bz^tzzx-jziommz&bfrtiZo z\mt, i&m^mx\ ^**jk*> 

*o Hot, KSOI^ti, h«WtS:SL^j:^^jg^g:T^ 

& H <7) * v > H2 H L &W}g.V>±g.frl±'J? & v AM 

&z\tx~imi<zjz&%&mm(v±&zw$fir&mi) t x*&, fetbxmnx$>& 
nmmzm^tzo 

[0 0 2 2] 

wm*=- YX(D&mmft±.<r>m&*whfr\z-rz>tztb\z^ 
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[0 0 2 3] 

* [S]± -6 m#Wbfrlz %<?fz 0 f£oT, K 

somj-iz-mmmmr- vmwmzm^tzm&^n, wmmmziummrnKz 
mmmzm^fzmm*- KtwE-r&soiat^i, ?- bm^m^^^-r^m 

o 

[0 0 2 4] 

^ (±, S^Mt^ t> £ «t ^-50nm7)^200nmfIS<7)## tcgjl^ i: CI * $ tLT 
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^ * t ^ $ /j*^ * ;i/ <h mfcrnm t <d m k# 

[0 0 2 5] 

;:-e, ^c^SMosoi-CMOSlfT-t te, CMOSh ?yi?x?i>**7Vt 

m<om^ sQimtm&iz&zvmizzzmTzm-ro -r^^-h. cMosh^>v 

x?Z3E£&2.mt-rz>t:tbKte, SOI/i<7)/?$^tsoi^ Lt, ^i<7)i^<^ 

J¥££W dep £ LfcfciK, t S 0I<Wdep^ Vi ^ #d$£$5J£-f*U£\g^ 0 

iPx.T, ^ffl^^^SMSOI-CMOS^^KlfP^-^^^^Ufi, fi^**;^* 

fffoho K. Suzuki <b CO IEEE, Trans. Electron Devices, Vol. 40. p. 
2326 (1993).]Ui* > 'J 3 e Si> ^-hl^LgtU 

-?£Tfa<7>ib£l "C3eft-r**|r^»C, Lg/2 A >3fcv^^fr*8tfe-f^5?3&** 

o 

[0 0 2 6] 
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^-v! 14/ 



mi] 

^(Dmttfrh, mmm^mt L-cm^m*M/¥tox=1.5nm-eLg=100nm<7)^^ 
^^MSOI-CMOS h7> y * ? ZmftZ^Z fca&Kli, tsoi<40nm-C&£'j£^;b 

[0 0 2 7] 

<<D^W»S?fcXhZ>z\t&mo txi>^ a 
[0 0 2 8] 

<mmm 1 > 

if> 04OJ:dft> iji-ISHv'; B0XS2, -£ LTS0Dl3<h frbM 

, <$>&Wi N Si^|£K:^lt^*>£&AU itJ^f^S^fi 1 &^SIM0Xy£ (Sep 
aration by IMplanted Oxygen) Hi *0 ftm-f- 2>Jj&tf%\btiX^* 2> 0 ^-ftKO^J 

mzx^xftmztifz samm ^fflv^^iLii^v^; smomx^m zntz 

x^xftmztitzmmzm^&jjtfmiL^o soim^m^a, cmos^t^off^ 
m^^x^^z^it-r^fz^K, 10-40 wtim^mt lv> 0 ft^^ffl^L^ 

fc&K, ^ vMMnmz£^xmm\zfmzKtz~Miti>'') ^ >zm2:-fz> a t 

X\ mOimZWiir&m&X^&o tfz, SOimt LtliIf^|£ B H H y'J uy 
^m^hiXfo 1 *) I:, SiGe/f t-xfc?*^v-v;w><j n >/f £ffJl LfcM v V ^ >Jf 
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[0 0 2 9] 

->«; n >-t--f h K^tx y t LtfflW: K5>fx-; iot 

Wctfjfflfg (Chemical Mechanical Polishing, CMP) X o TglM S^fiAr*"**"? 
, Sallow Trench Isolation (STI)«B4&5&j£ LXmttM&ft-o tzm5<D^MJZ 
jfjnXi-^o E!5-C{±, SSOCMOSyn-tx^^LT, NM^* *^M0S(NM0S) £ 
ffM-r^>NMOS0^:fIit5tPM^- -V ^^MOS(PMOS) £tfMi-&PM0S?FM^Jt6 1 bzfr 

-e<7)^, CM0S^T<^L§v>mi±£II|gi-&*:*6^ NM0SffMff*£5«tLT'J > 
Xlifc3t*ffiv*fcNS*lK * ><0&A*fT^ PM0SffMSIi£6K*t Lt*'a > * 

fc#OJfcftL3fi& S0IJfO8fc]g£5Xl0l6cm-3gjgi::f fC, 06 K 

I^SOI^ KRN-gfi«j£ -f- -v * ;HM7 1 KP1BHg:iftj£*- -V * ^TOOMtO^ 
mtl&J&ir&Zt&X&Zo &-*f£«b> m 4 «SHfC?ffltt &S0I-> i^SOIJi 

M{il0 14 cm-3^IStr* «9 „ E16K^ Lfc>f * «fc oTjjpx. 

^#M&2ftJ£ 5 X 10 16 cm-3fIJS WtLT2 tff JSH-t/h $ < , y>K-7^A^Lti 

i*7S c^W-Mfa^S * * ^ flitS K f iPNg^rt*^ L v > £ # , v> *9> £ SL # 
&<&^^;l'S!<7> h 7 > VTs 9 K(±fct>-f K % ^M?-**^ h 7 > V ^ 9 tir & 
Z\ttfX£& 0 

[0 0 3 0] 

JfcU* VjL^&ffii fifty vMykmmz XoXflc&LfzcD-ibtz, m7l l Z7j<-tX 
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'j3>iiM > v<;=J>Mltl]il, Al 2 0 3 Bi, Hf0 2 H, ^Zr0 2 IH&<h\ Ztz\±, 
[0 0 3 1 ] 

if, a^^^i^-^tfv'J 3>^a^l0^tfS!lJ?1.5nm^i- 

•2>o Atomic Layer Chemical Vapor Deposision (ALCVD) H«t o *C 

A1 2 0 3 J}^ Hf0 2 M, S^(±Zr0 2 M^1.5nmfI«f^L/;m^, OTHM«3£fif 

v\ ak Hf, * /wi±zr»a^nii«:©jfi-r*o iooov<Dmmwm%* 

s£**- h«ft»K9£l£;fcLT|gjF't&o KfiSMEP*'- h*&*»9(±, EOT H SI* 
L-Cl.lnm*^1.5nmtCS-e»H'ffc-r-5ifc3&*t?§, rifbv'J =r>$*- MfeMI 

fcjt«LT3*ff^<b5«ieK , ;-^«a£«:iB:«"e§&<ir^i)-e<: < , &mmz^- 

[0 0 3 2] 

^mn^isn^'; n> 12 wmzum-t&tzibKWL&ife 

B B H v'; n >12<7)M^-mfbv'; n >mi3^10nmSSf^L7tHI9<7)«S^f^ 
o ^0SfMfW5t;^Lr^n>^fflv^cP2»mM-f^><7)f±A^tfv^ 
PM#^ H H H ->'; 3>14. PM0SM^6tc^t-C>; >Xtit:**ffl^/iN#mM^ 

rsii'fkWTt &<Dm&mzmmwimK*<7)95ox:r*3o&mft ? mm* i x 1020 

[0 0 3 3] 
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TWN16*5nnu ;>< * JWmffi t LTW17£50nm, Vffllt£ LTZ^fbv 'J 3 >18£10 

j*><r>mmmMmt:ftn ztx\ mmzixiozocm-zmmiztfz, u+m 
tiv-^ w<i >tmm i9, a tf, p+^mM v - * k ^ ^ >tfefs«2o*^ 

->'; n >BftSfl:lSU v'J3>Mfbm, ^A1 2 0 3 M, Stf, -tub^meM^ 

H^4«-e5#tfo^o y- vtmmt it, Hf^zr^frmftisi^iJtsit 
ifrs^ar^ »; - * mm.<Dm±^ zm^mm^itLx Ltotztb^ 85o°c<o^ 

[0 0 3 4] 

-<7>f£, diHfOSALICIDE(Self-Alined-siLICIDE)XStw«to-C. N+ftlV- 

4 vitLfcmzwrm<D%mzmLxi>^^K soimsom^^m^m^^zu, sa 

LICIDEXfl*fif nW-tmmtK&tzit), WT, SALICIDEXS^fflv^v^it^j* 
[0 0 3 5] 

^fi:r BJMfcv'J 3>21«:50nmit«^-*^^^, #-|g B B H v >; n >22£30 
0nndt»$-e*o 3l§$c£, ffc^MISWWflFS (Chemical Mechanical Polishing 
, CMP)H«toT, StSK-^HtvU n >21«mi--5)^ «JgLT, E112^L 
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mm 2 0 0 3 - 0 3 2 5 2 9 ^- v I 18/ 

o 

[0 0 3 6] 

cmp o t , ^® tz #ig B H 0 -> ij n > 22a*» ta -f * t xmm ttzm unvtm \tz m 

K7-fx-yf v^iio TZlgtft v >; 3 > 21 * 50nmi§Klft H L EI15<7)^ 

^IC^y'J 3>25«-30nmJtmL/jo -@JHt v 'J r? >26 

S:lQnm«l»Lfc016O^U*PX-r* o Slii^i, NM0SS^i*5H*t LT V > 
X i± * * ffl u > fcNaltfra * ><7) r± a * fi 1 v ^NM ^|$ H H H v >; n y y~ h wmi * 
ffM U PM0SMfI*£6 K *t L "C ** n > * ffl v > tz?mMM -f * ><7>& A * v >PM 

PM^It B B B->';n>r- hmi!28<7>M£lX1020cm-3fIfitH-r£ o "7 
[0 0 3 7] 

28* 017W^JCiinXLr, KS0I3(f : f-*ft»L^o 
lalf&*l||«ft$*&fci&t::t±, 9faoE«trg*Jfi*tfJ:v» 0 

- vm^tttmLx, mmmm^mm^- Fttt&Lxjzz <±b.lx&l 
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iritis L£ 0 ifc, pfii^f v 3 >®?£fl;Hio£Ai& 

(D^moxmm^z <x-&z>zti> &t>-±xmzzntz 0 tot, nmmmr- 
hummim^&m&iz^ mm*- rxmif-rz^^m^soimT-tm.^ 

[0 0 3 8] 

<nmm2 > 
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